Regulation of muscarinic receptor subtypes and their responsiveness in rat brain following chronic atropine administration.
Chronic administration of l-atropine to rats caused a dose-dependent increase (30%) in the density of muscarinic receptors, as measured with [3H]quinuclidinyl benzilate ([3H]QNB], in cortex (CTX), dorsal hippocampus (DH), and heart but not the corpus striatum. Serum concentrations of l-atropine reached 80 to 160 nM within 6 hr, whereas densities of binding sites for [3H]QNB did not show a significant increase until after the second day of infusion and receptor densities did not reach new steady state levels until after the fourth day of infusion. The density of binding sites for the M1-selective muscarinic receptor antagonist, [3H]pirenzepine ([3H]PZ) was also measured. As noted previously, the density of binding sites for [3H]PZ (defined as M1) was lower than the density of binding sites for [3H]QNB (defined as M1 plus M2). When the densities of binding sites for [3H]QNB and [3H]PZ in CTX plus DH were determined after 14 days of treatment, [3H]QNB binding sites showed a 28% increase, whereas [3H]PZ binding sites did not show any increase. The difference between the densities of binding sites for [3H]QNB and [3H]PZ, an estimate of the density of M2 sites, doubled. The density of binding sites for [3H]QNB appeared to be stable for at least 64 hr after the withdrawal of the drug. The increase in the density of binding sites for [3H]QNB was not reflected in the binding of [3H]oxotremorine-M ([3H]OXO-M), a muscarinic agonist, which was unchanged by l-atropine administration. Because the binding of [3H]OXO-M is sensitive to GTP, this observation suggests that the "induced" receptors may not be coupled to a guanine nucleotide-binding protein. In spite of the fact that there was a doubling of the density of M2 sites, no significant differences in dose-response curves for carbachol-induced inhibition of [3H]cAMP accumulation were observed in slices of CTX plus DH from control and l-atropine-treated rats. Similarity, acetylcholine-stimulated accumulation of [3H]inositol phosphates in slices of CTX plus DH showed no significant differences between the tissues from control and treated rats.(ABSTRACT TRUNCATED AT 400 WORDS)